INTRODUCTION
Carbon nanotubes were discovered in 1991 by Iijima 1 as multi walled structures and in 1993 as single walled carbon nanotubes (briefly denoted SWNT) independently by Iijima's group 2 and Bethune's group 3 from IBM. SWNTs can be seen as a rolled-up graphit sheet in the cylindrical form. Carbon nanotubes show remarkable mechanical properties.
Experimental studies have shown that they belong to the stiffest and elastic known materials. [4] [5] [6] These mechanical characteristics clearly predestinate nanotubes for advanced composities. SWNTs can exhibit either metallic or semiconductor behavior depending only on the diameter and helicity. 7 These properties suggest that nanotubes could lead to a new generation of nanoscopic electronic devices. Experiments are under way in several industrial laboratories.
The detour matrix, together with the distance matrix, was introduced into the mathematical literature in 1969 by Frank Harary.
8 Both matrices were also briefly discussed in 1990 by Buckley and Harary in their book on the concept of distance in graph theory. 9 The detour matrix was introduced into the chemical literature in 1994 under the name the maximum path matrix of a molecular graph by Ivanciuc and Balaban 10 and independently by Nanad Trianjstić in 1995. 11 The detour matrix can be used to compute the so-called detour index 12 in the same way as the distance matrix [13] [14] can be employed to generate the Wiener index. [15] [16] The detour index, which is a Wiener-like index, was also introduced by Ivanciuc and Balaban 10 as the half sum of the maximum path sums and independently by John.
17 * Author to whom correspondence should be addressed.
Lukovits, who introduced the term the detour index, is also very active in studying the properties of this index and its uses in structure-property studies. He reported some of his results on the detour matrix and detour index in J. Chem. Inf. Comput. Sci. and else where. 12 18 19 Lukovits was also first to use this index in structure-property modeling. 12 He also delivered a very stimulating talk on his work on the detour index and it uses at the Rugjer Bošković Institute in Zagreb on February 29, 1996. Harary 8 already pointed out that there exists no efficient procedure for finding the entries of this matrix. The same was also stated by Buckley and Harary, 9 but they also mentioned that the problem of finding the detour matrix is NP-complete. We will present here our method for constructing the detour index for zigzag polyhex SWNTs. Note that in the construction version of Diudea et al., [20] [21] [22] [23] this case of non twisted tubes is named TUHC 6 2p q (see Fig. 1 ). In Refs. [24] [25] [26] [27] , some authors worked on the detour index.
The method for calculating the detour index of zig-zag polyhex nanotube is described in the following section. All notations in this paper are standard. The symbol "int" is the greatest integer function.
DETOUR INDEX OF ZIG-ZAG POLYHEX NANOTUBE
Let us consider a zig-zag polyhex lattice, as illustrated in Figure 3 . We choose an arbitrary vertex v, and obtain the detours between the vertex v and other vertices. Let p be the number of vertical lines in first row and q be the number of horizontal "zig-zag" lines. According to Figure 2 , we denote the vertices lying on the row 2k − 1 by max vertex and the vertices lying on the row 2k by min vertex when 1 ≤ k ≤ q/2. In Figure 3 , we put the number m over the vertices, which means 2pq − m is the detour from vertex v to other vertices.
Let v 1M be an arbitrary max vertex on level 1. If sd p q v 1M is the sum of detours between vertex v 1M and all other vertices lying on levels 2 3 q, then for p ≥ 10 we have: 
Now we choose an arbitrary max vertex v on the level 2, and obtain the detour between the vertex v and other vertices. In Figure 4 ,
In this section we choose an arbitrary min vertex v on the level 1, and obtain the detour between the vertex v and other vertices. In Figure 5 , we put the number m over the
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Computation of Detour Index of TUHC 6 2p q Nanotubes for Any p and q Fig. 3 . An "zig-zag" polyhex lattice, p = 9 q = 6, detours from v to other vertices. vertices, which means 2pq − m is the detour from vertex v to other vertices. Let v 1m be an arbitrary min vertex on level 1. If sd p q v 1m is the sum of detours between vertex v 1m and all other vertices lying on levels 2 3 q (except min vertices on level q), then for p ≥ 10 we have:
In We calculated the sum of detours between a max vertex lying at level 2 and other vertices lying on levels 3 4 q. Now if v is a max vertex on the level 3, then sum of detours between vertex v and other vertices lying at levels 4 5 q is equal to sd p q v 3M = sd p q v 2M − T l q v 2M , where by Figure 6 ,
If v is a max vertex of level 4, then sum of detours between v and other vertices lying at levels 5 6
T L q−i v 1m + T l q−i−1 v 1m , where according to Figure 7 : and 
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And for sd m p q we have (i) If q < p − 6, then 
